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>cgi-engl

1 M DV KQNNAEVAHET QIATPTR RC S
1 ATGGATGTTAAACAAAATAACGCGGAGGTTGCACACGAACAAATTGCTCCAAGATGTTCA
2N F S 1 DETITLTEKTPSTFGT?PTPZ KT RTIHWL
61 AATTTCTCTATTGATGAAATATTAAAACCCTCATTTGGACCACCAAAGCGCCATTGGTTA
4] S A F S PV RNGSURTISTSG L S L
121 TCGGCATTTTCTCCTGTGCGAAATGGTTCAAGGACAATTTCCACATCCGGACTTAGTCTA
6] DL QS NURHETSATFVRLSTPSDS Q
181 GATCTTCAATCAAATAGACATGAGTCCGCGTTTGTCAGACTTTCACCATCAGACTCCCAA
81 L S V. C S S PDSNPTTSSPVATS
241 CTCTCAGTTTGTTCCAGTCCTGATTCGAACCCTACAACCAGTAGTCCAGTAGCCACTTCG
101 P GSDGNETZ KT PLWPAWVEFCTRY
301 CCCGGATCGGACGGGAATGAAAAACCATTGTGGCCAGCATGGGTGTTTTGTACCAGATAT
121 S D R P S S G PR SR KLZKTKTKTKATPD
361 TCTGATAGACCTTCATCAGGTCCACGTTCCAGAAAATTAAAGAAAAAGAAAGCCCCGGAT
14 E K R P R T A FTTDQLG QTR RTILTIKSEF
421 GAAAAGCGACCAAGAACAGCCTTCACTACAGACCAACTACAGAGGCTCAAATCCGAGTT
161l EE N R Y L TEZ KT RT RTILETLSETETLKL
481 GAAGAAAACCGTTATCTCACGGAGAAGAGAAGACTTGAACTTTCAGAGGAACTGAAAC]
18 S E S Q 1 K I WF QNZ KU RAIKTIZKTEKST
541 TCAGAATCACAAATCAAAATATGGTTCCAAAACAAACGTGCAAAAATCAAGAAATCCACC
201 G G N NTULALJZKTLMS SO QGTLTYNHST
601 GGAGGCAATAACACACTGGCTCTGAAATTGATGTCACAAGGACTTTATAACCATTCAACA
21 VT VS DEGE S *

661 GTAACAGTTTCGGATGAAGGCGAGTCATAA

1 cgi-engl
Fig. 1
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1 M $ D Vv K VKV ETLU QSDTGETDTYETID
I ATGTCGGACGTGAAAGTGAAAGTAGAACTTCAAAGTGATGGGGAAGATTATGAAATTGAC
2 1 E T DTEV V QRNSTLETLTLTR RS G P
61 ATTGAAACAGATACAGAGGTTGTTCAAAGAAATTCTTTAGAATTGTTAAGAAGCGGACCT
41 ¥ T N F S 1 E E I L K P D F G S K K R R
121 TTTACAAATTTCTCCATTGAAGAAATTCTGAAGCCCGATTTTGGCTCGAAAAAGCGGAGA
61 s VvV F G Q F S H PSP KV S PKTE QD E
181 AGCGTTTTTGGTCAGTTCAGCCACCCTAGTCCAAAAGTCTCACCTAAAGAGCAAGACGAG
81 N R S PP K G S A GPLPLZPAWUVYC
241 AACCGATCCCCACCCAAGGGGTCAGCCGGTCCTCTCCCCCTCCCTGCCTGGGTATACTGC
10l T R Y S DR PSS G PR S RKTI R K K E
301 ACCAGATACTCTGACAGACCATCTTCTGGTCCGAGATCGAGAAAAATCAGAAAGAAAGAG
121 K s P Q D D K R P R T A F S N E Q L Q R
361 AAATCGCCACAGGACGACAAAAGACCAAGGACCGCCTTCTCTAACGAACAGCTGCAGAGA
141 e X ¥ B F B K € @ ¥ L T B @ R R & B L A
421 CTAAAAGTAGAATTCGAAAAGTGTCAATATCTCACGGAACAGCGGAGACTGGAACTGGCA
161 K T L N L $ E G Q I K I W F Q N K R A K
481 AAGACATTGAATCTCTCGGAGGGACAAATAAAAATCTGGTTCCAGAATAAACGCGCGAAG
181 VK K U80S @G KON T LA ETHDLOMIA QG
541 GTCAAGAAATCCTCGGGGGGCAAGAACATTTTGGCTCTCCACTTGATGGCCCAGGGCCTG
200 Y NH C T V S GDGME Q *

601 TACAACCACTGTACGGTATCAGGGGATGGGATGGAGCAATGA

cgi-eng2 cDNA
Nucleotide and deduced amino acid sequence of cgi-eng! and cgi-eng2

EH1-5

The five domains (EH1-EHS) conserved in typical Engrailed proteins are indicated by shaded letters

ENI1 EN2 EN3
*egi-eng] SNFSIDEILKPSFG WPAWVFCTRYSDRPSSG PRSRKLK -
*cgi-eng2 TNFSIEEILKPDFG LPAWVYCTRYSDRPSSG PRSRKIRK
Saccosirea kegaki SNFSIDEILKPTFG WPAWVFCTRYSDRPSSG PRSRKIK-
Drosophila melano aster LAFSISNILSDRFG WPAWVYCTRYSDRPSSG PRYRRPKQ
Saccoglossus kowalevskii TDFSIATILRPDFG WPAWVYCTRYSDRPSSC PRSRRPKS
Loa loa LKFSIQNILRPDFG FPAWIVCTRYSDRPSSG PRSRRTKR
Ascaris suum LKFSIQNILDPDFG FPAWIYCTRYSDRPSSGC PRCRRAKR
Bombyx mori VAFSINNILHPEFG WPAWVYCTRYSDRPSSG PRSRRVKK
Schlstocercagregarra LSFSIENILRPEFG WPAWVYCTRYSDRPSSCG PRSRRLKR
Scyliorhinus torazame TNFFIDNILRPDFG WPAWVYCTRYSDRPSSG PRSRKPKK
Danio rerio TNFYIDNILRPDFG WPAWVYCTRYSDRPSSG PRSRKPKK
Gallus gallus TNFFIDNILRPEFG WPAWVYCTRYSDRPSSG PRSRKPKK
Homo sapiens. TNFFIDNILRPEFC WPAWVYCTRYSDRPSSG PRSRKPKK
Caenorhabditis elegans LKFGIERILSSPYP IYPAWVFSTRYSDRPSAG PRHRKSRK
Patella vulgata TNFSIAEILKPEFG WPAWVFCTRYSDRPSSC PRCRKPRK
Schistosoma mansoni MNYVCDNSKEPQVE LP ~\\\\ FCTRYSDRPSSG PRIRKPRM
- ‘v!' tt"':' * % l: :
EN4 ENS5
*cgi-engl EKRPRTAFTTDQLQRLKSEFEENRYLTEKRRLELSEELKLSESQIKIWFQ  GoNNT N NHS -
*c§, en§2 DKRPRTAFSNEQLQRLKVEFEKCQYLTEQRRLELAKTLNLSECQIKIWFQ LLK\I{iiﬁi\ff_S(ﬂ_\S?_
Saccostreakegakl EKRPRTAFSTEQLHRLKSEFEESRYLTEKRRLELSEELKLSESQIKIWFQ CAKNTLALNLMSQGLYNHS -
Drosophila melanogaster EKRPRTAFSSEQLARLKRE FNENRY LTERRRQQLSSELC-L.\:E.-\QIKI\\:FQ CSKNPLALQLMAQGLYNHT -
Saccoglossus kowalevskii EKRPRTAFTAEQLERLKREFDDSRY LTE%RRQ LAKELKLNESQIKIWFQ  CARNTLALOLMAQGLYNHST
Loa loa EKRPRTAFTAEQLERLKQQFMDNRYLTEKRRQELAHELCLNESQIKIWFQ GHRPILALHLMAQGLYNHT -
Ascaris suum EKRPRTAFTAEQLERLKEQFMDNRYLTEKRRQELAHELGLNESQIKIWFQ  CQRPVLALHLMAQGLYNHA -
Bombyx mori EKRPRTAFSCAQLARLKHE FAENRYLTERRRQSLAAELCLAEAQIKIWFQ  CORNPLALQLMAQGLYNHS -
Schistocerca gregaria EKRPRTAFSCEQLARLKHEFTENRYLTERRRQELARELCLNEAQIKIWEQ GQKNPLALQLMAQGLYNHS -
Seyliorhinus iordzame DKRPRTAFTADQLQRLKAEFQTNRYLTEQRRQSLAHELSLNESQIKIWFQ  GSKNTLALHLMAQGCLYNHSS
Danio rerio DKRPRTAFTAEQLQRLKNEFQNNRYLTEQRRQALAQELCLNESQIKIWFQ  CNKNALAVHLMAQGLYNHAT
Gallus gallus DKRPRTAFTAEQLQRLKAEFQTNRYLTEQRRQSLAQELCLNESQIKIWFQ CSKNSLAVHLMAQGLYNHST
Homo sapiens. DKRPRTAFTAEQLQRLKAEFQTNRYLTEQRRQSLAQELSLNESQIKIWFQ CNKNTLAVHLMAQGLYNHST
Caenorhabditis elegans EKRPRTAFTCGDQLDRLKTEFRESRYLTEKRRQELAHELGLNESQIKIWFQ SSVPRDRCS SVIPNPHNHPS
Patella vulgata DKRPRTAFTNDQLQRLKHE FDENRYLTETRRQHLANELGLHESQVKIWFQ  CTTNPLALKLMSECLYNHNT
Schistosoma mansoni LKRPRTSETVPQLKRL SQEFEK\R\ LDELRRRKLATELDLRESQVKIWEQ  cagncL ALHLMAEGLYNHSV
ltl“:': * x * % * * X * * t.l:“*ll % %
2 engrailed EH1-5
Fig. 2 Multiple alignment of the five conserved domains of cgi-eng! and cgi-eng?2
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Fig.3 A phylogenetic tree of cgi-eng! and cgi-eng2 constructed through the Neighbor-Joining method
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The bootstrap values were calculated form 1000 replicates
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Fig. 4 Expression patterns of cgi-eng! and cgi-eng2 in
early D-veligers (14 hpf)

The shell edge and hinge were indicated by single and double dotted
lines, respectively. The two larvae in the figure have different body
sizes due to genetic variations, which became obvious in this stage
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Identification of two engrailed-homologs in Crassostrea gigas
and their potential involvement in larval shell formation

HUANG Xiao-hong" ?, HUAN Pin', LIU Bao-zhong'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China)

Received: Nov., 15,2014
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Abstract: engrailed, a homeodomain-containing gene, functions in segmentation, limb development, central nerv-
ous system development and larval shell formation in many species. In the present study, we cloned two en-
grailed-homologs in Crassostrea gigas and designated them as cgi-engl and cgi-eng2. The expression patterns of
the two engrailed-homologs were investigated in early D-veligers, which represented one crucial stage of shell de-
velopment, using whole mount in situ hybridization (WMISH). The results showed that the two genes were highly
expressed in the edge of shell field, indicating that cgi-eng! and cgi-eng2 might participate in larval shell formation.
Moreover, different expression patterns of cgi-eng/ and cgi-eng?2 indicated potential function differentiations of the
two genes. This study firstly identified two engrailed-homolgs in C. gigas and predicted their potential roles in lar-
val shell formation, which might shed new light on studies of early development of mollusks and molecular mecha-

nisms of larval shell formation.
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